All analyses were done on both ensiled and fresh material. Dry matter of fresh samples was 145 determined by drying at 105°C to constant weight in a forced draught oven and for ensiled 146 material by freeze drying and multiplication with a correction factor (0.94) for remaining water 147 and volatile losses. All N analyses were done in duplicate on the freeze dried material by the 148
Kjeldahl procedure using a Kjeltec Analyzer unit 2400 and a 2020 Digestor (Foss, Hillrød, 149
Denmark) with Cu as a catalyst. Buffer soluble nitrogen (BSN) was determined by extracting 150 freeze dried samples with a borate-phosphate buffer, pH 6.75, at 39ºC for 1 h according to a 151 modified method by Licitra et al. (1996) as follows: 1.5 g of the freeze dried plant material was 152 weighed into a 50-mL tube (Sarstedt, Nümbrecht, Germany) and mixed with 50 mL of the borate-153 phosphate buffer. The tubes were shaken and incubated for 1 h in a 39ºC water bath with an 154 additional thorough shaking every 15 min. Thereafter, the tubes were centrifuged at 3000 x g on a 155
swing-out rotor centrifuge (G4.11, Jouan, Saint Herbain, France). Twenty mL of the supernatant 156 was transferred to a Kjeldahl tube and analyzed for BSN. To avoid floating particles, a polyester 157 cloth (20-µm openings) was wrapped around the tip of the pipette and the liquid was pipetted 158 slowly. A stepwise increase of the temperature of the Kjeltec digestion block was needed when 159 analyzing the aqueous samples to prevent extensive foaming during digestion. Initially, 160 temperature was slowly increased to evaporate excess water. In the last step, Cu-containing 161 K 2 SO 4 tablets were added and the standard procedure described above for solid samples was 162 commenced. For analysis of non-protein N (NPN), another 15 mL of the BSN extract was 163 transferred to a 30 mL polypropylene centrifuge tube and 1.5 mL of trichloroacetic acid (TCA; 164 200 g/L) was added and incubated for 1 h in ice water to precipitate polypeptides and proteins. 165
After incubation, the sample was centrifuged at 27000 x g for 15 min in a spark proved Suprafuge 166 aqueous supernatant was analyzed for the NPN according to the procedure for aqueous samples 168 mentioned above. The BSN fractions were expressed as proportions of total N. 169
Ammonia-N and -amino acid N (AA-N) were analyzed using phenol-hypochlorite and 170 ninhydrin, respectively, on a Technicon Auto Analyser (Broderick and Kang, 1980 A freeze dried sample (250 mg) was weighed into a 50-mL centrifuge tube (Sarstedt, Nümbrecht, 179
Germany) and extracted twice with 10 mL acetone:H 2 O in ratio of 7:3 (v/v) with 1 g ascorbic 180 acid/L plus 10 mL of diethyl ether for 20 min in an ultrasonic ice water bath. The tubes were 181 centrifuged at 26000 x g for 15 min, the supernatants, which contained the extractable tannin 182 (ET) fraction, carefully decanted and combined in 50 mL tubes. The bright green, upper organic 183 phase was removed by suction and water with 1 g ascorbic acid/L was added to make up a 184 volume of 50 mL. The remaining proteins bound to tannins (PBT) in the pellet were extracted 185 twice with 7.5 mL SDS-solution (10 mM/Tris chloride, adjusted to pH 8.0 with 0.1 M NaOH, 10 186 g/L sodium dodecyl sulphate and 50 g/L 2-mercaptoethanol) by boiling for 60 min in a water 187 bath and cooling to room temperature in ice water. This was followed by the same centrifugation 188 and decanting procedure as above. The remaining pellet was mixed with 15 mL of HCl/butanol 189 
Effect of variety on silage N-distribution 225 226
The Cotswold Common silage samples had higher levels of total N (P=0.089) compared to the 227
Teruel and the Reznos sample and had also higher BSN levels compared to the Teruel sample 228 (P<0.005). The ratio of BSN to total N was increased by wilting (P<0.01) and was dependent on 229 variety (P<0.05). The Reznos sample had the lowest ratio of NPN to BSN, i.e., the highest 230 proportion of insoluble protein to BSN. NPN was not measured in the fresh forage because 231
analysis of a few selected samples had shown negligible values in all varieties (Table 1) . 232
[ 
Effects of wilting and variety on N-fractions 301 302
The increase in total N by wilting sainfoin is likely to be caused by carbon loss through 303 respiration. However, wilting generally improves the quality of silages as it reduces silage 304 effluents, increases the concentration of sugars in silages and in particular, inhibits enzymatic 305 proteolysis (Henderson, 1993) . In the present study, the effects of wilting on BSN and NPN were 306 dependent on the variety. The interaction that was shown for wilting and PM treatment on N and 307 BSN but not for wilting and PEG treatment on N and BSN could be explained by the uptake of 308 water into the wilted material when the PEG solution was sprayed on the plant material. The 309 differences in NPN, AA-N and NH 3 distribution could not coherently be explained. 310 
